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WHAT IS CLAIMED IS: 



1 . An anti-fog coating composition comprising a silicone compound free 
from a sulfonic acid functional groiyp-fa water dispersible polyurethane compound, 
and water. 



2. The anti-fog coding 
silicone compound is presenMfffthe 



sition according to Claim 1, wherein the 
doating composition at about 0. 1 to about 20 



weight percent, and wherein/pe polyqy ethane compound polymer present in the 



coating composition is aboy! 
of the coating composition 




to about 50 weight percent, based on the total weight 
Dosi/on according to Claim 1 . wherein -the 



he aqueous coating compos 
silicone compound is of the formula: 

M a M'bDcDyliTeT'iQg, 

wherein the subscripts a, c, d, e, f, and g/are zero or a positive integer, subject to the 
limitation that the sum of the subscripts b, d, and f is one or greater; M' has the 
formula: SiOi/2 ? wherein each R 1 Is independently a monovalent hydrocarbon 

/ 2 3* 

radical having from one to forty carbon atoms; M' has the formula: R 3 _h R h SiOi/2 ? 
wherein each R 2 and R J are independently monovalent hydrocarbon radicals having 
from one to forty carbon atoms, and the subscript h is 1 , 2, or 3; D has the formula: 



R 4 2 Si0 2 /2 5 wherein each R 4 is independently a monovalent hydrocarbon radical 



having from one to forty carbon atoms; D' has the formula: R ? 2 -iR 6 iSi0 2 /2, wherein 
each of R 5 and R 6 is independently a monovalent hydrocarbon radical having from 
one to forty carbon atoms, and/the subscript i is 1 or 2; T has the formula: R 7 Si0 3 / 2? 
wherein each R 7 is a monovalent hydrocarbon radical having from one to forty carbon 
atoms; T' has the formula: Rf SiC>3/2 ; wherein R s is a monovalent hydrocarbon radical 
having from one to forty carfion atoms; and Q has the formula: Si04/2- 



4. The aqueous coati 
silicone compound is an ioni 




sition according to Claim 1, wherein the 
ic siloxane alkoylate of the formula: 
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R 10 R 11 



>12 



,13 



-SiO hSiO 



irk 



-Si- 



,14 



16 



R 



17 j 



>18 



,15 



wherein each of R through R 17 are independently a monovalent hydrocarbonyl 
radical, and R 18 is R ,9 -Z- (C m H ( 2m-i)R 2 °0)i /c n I-I 2 nO) k R 21 , wherein m and n are 
integers greater than or equal to 0; j and k /re integers greater than or equal to 0, 
subject to the proviso that the sum of j + ]L is greater than or equal to 1 ; Z is H, -O-, - 
S- ? -SH-, -CO, -NH-, or -NH 2 -; R 19 is a divalent hyrdocarbylene radical, R 20 and R 21 
are independently hydrogen, alkyl, hydipxyalkyl. amino, amido, ainineoxide, cyano, 
isocyano, aryl, arylene, carboxy, alkox/, halogen, haloalkyl. haloalkyoxy, sulfo, 
sulfamo, phophono, salts thereof, con/binations comprising at least one of the 
foregoing moieties, and wherein x and y are integers greater than or equal to 0, subject 
to the proviso that x + y is greater man or equal to 1 . 

5. The coating composition according to Claim 1 , further comprising an 
additive selected from the group comprising a U V absorber, an antistatic agent, 
pigments, photosensitizing agems. fillers, dyes, fungicidal, bactericidal and anti- 
microbial agents, antistatic agents, particulates which control the friction or surface 
contact areas, defoamers, buffers to control pH of the coating compositions, corrosion 
inhibitors, combinations comprising at least one of the foregoing, and the like. 

6. The coating composition according to Claim 1. further comprising a 
co-solvent selected from the group consisting of N-methyl pyrrollidone, glycol ether, - 
isopropanol, and combinations comprising at least one of the foregoing co-solvents. 

7. The coating composition according to Claim 1, wherein the silicone 
compound is chemically ioound to the polyurethane compound. 

8. The coating composition according to Claim 6. wherein the co-solvent 
present in the coating composition is about 5 to about 10 wpfght percent, based on the 
total weight of the coatfing composition. 



9. 




A process for forming 



film on a substrate comprising 



0 

w 



rv 
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A 



applying an aqueous coating compos tion ip the substrate, wherein the aqueous 
coating composition comprises a silicone compound free from a sulfonic acid group, a 
water dispersible polyurethane compound, and water; and 




coalescing the silicone pompound an 
on the substrate. 




:1 polyurethane compound to form a film 



10. The process according to Claim 9. wherein the silicone compound 



comprises the formula 



wherein the subscripts 
limitation that the sum 
formula: R*3 SiO|/2 ? v 
radical having from on ^ 



wherein each R and R 



M a M'hDc 



r c riQ Bs 



c, d, e, f, ana g are zero or a positive integer, subject to the 
of the subscripts/), d, and f is one or greater; M has the 



lerein each R 1 is independently a monovalent hydrocarbon 



to forty carboy atoms; M' has the formula: R 2 3 _h R 3 h SiOi/?, 
are independently monovalent hydrocarbon radicals having 
from one to forty carboh atoms/ and tne subscript h is 1. 2. or 3; D has the formula: 
R 4 2 Si02/2 ? wherein each R 4 is/independently a monovalent hydrocarbon radical 
having from one to fortyicartfon atoms; D' h£S>the formula: RYjR 6 jSi02/2 ? wherein 
each of R 5 and R 6 is independently l^rfonovalent hydrocarbon radical having from 

subscript i is \ dv 2; T has the formula: R 7 SiC>3/2 5 
valent hydrocarbon i^clical having from one to forty carbon 
n R x is a monovalent hydrocarbon radical 



one to forty carbon atoms, 
wherein each R 7 is a m« 
atoms; T' has the f( 
having from one to forty 



R s Si0 3 / 2 



where 



arbon atoms; and Q has the formula: SiCXi/2- 



1 1. The process according to Claim 9, wherein the silicone compound is an 
ionic or nonionic siloxane alkoylate of the formula: 
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R 10 

I 

SiO- 



>12, 



R 



16 



3 17 



l2nO)k R 21 , m and n are integers 



18 



R 
-Si 
R 



13 



>14 



15 



wherein each of R y " are independently a mondnj&lent hydrocarbonyl radical, R 18 is of 
the general formula: R l9 -Z- (C m H { J u . n R 20 O) :] (% 
greater than or equal to 0; j and k Are integers 



reater than or equal to 0, subject to the 
proviso that the sum of j+k is greater than or equal to 1 ; Z is H. -O-. -S-, -SH-, -CO-, - 
NH-, or -NH2-; R 19 is a divalent/hyrdocarby/enp radical, R 20 and R 21 are independently 



hydrogen, alkyl, hydroxyalkyl, /amino, am 
arylene, carboxy, alkoxy, halogen, haloa 
salts thereof, combinations comprising 
wherein x and y are integers ^greater 
is greater than or equal to 1 . 



lea 



or 



mineoxide, cyano. isocyano, aryl, 
aloalkyoxy, sulfa, sulfamo, phophono, 
t one of the foregoing, and the like; and 
fqual to 0, subject to the proviso that x + y 



12. The process/accord 
substrate to a temperature pf abou 



fag to Clhim 9, further comprising heating the 
20°C tj about I50°C. 



13. The process accc/rding to Claim 9, wherein the substrate comprises a 
polyester, a cellulose esfe/r, a polycarbonate, a polystyj^HtfTa polyvinyl acetate, a 
polyolefin, and combinations/comprising at Ipa-sfone of the foregoing. 

14. The processyaccordi^g t/o Claim 9, wherein the aqueous coating 
composition further compn^e^a co-solvent selected from the group consisting of N- 
methyl pyrrolidone, <*W^I ether, isopjropanoL and combinations comprising at least 
one of the foregoing ci-sol vents. 

15. The process according to Claim 9. wherei/i the silicone compound is 
chemically bound to flVe polyurethan'e compound. 



16. Thep 
to about 10 weight p 




A gla 



pcess according to Claim 14, vvherein the co-solvent is about 5 
cent of the coating commotion. 

s or plastic article having an anti-fogging surface comprising: 
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a glass or plastic substrate: atftl 

an anti-fog coating^tEp^sed on at least one surface of the substrate, the anti- 
fog coating comprising/a s/flidojne compound free of a sul fonic acid function group, a 
water dispersible nmyurphane compound, and water. 

18. The glass or plastic article of Claim ^7, wherein the silicone compound 
is of the formula: 



M a M'bDcDVTeTY 



wherein the subscripts a, c, d, e, f, and g are ze/o or a positive integer, subject to the 
limitation that the sum of the subscripts b, d, and f is one or greater; M has the 
formula: R ! 3 SiOi/2 5 wherein each R 1 is independently a monovalent hydrocarbon 
radical having from one to forty carbon ato/ns: M' has the formula: R~ 3 -h R h SiOi/ 2? 
wherein each R 2 and R J are independently monovalent hydrocarbon radicals having 
from one to forty carbon atoms, and the Subscript h is 1, 2, or 3; D has the formula: 
R 4 2 Si02/2, wherein each R 4 is independently a monovalent hydrocarbon radical 
having from one to forty carbon atoms: D' has the formula: RYiR 6 iSi0 2 /2, wherein 
each of R 5 and R 6 is independently a monovalent hydrocarbon radical having from 
one to forty carbon atoms, and the subscript i is 1 or 2: T has the formula: R 7 Si0 3 / 25 
wherein each R 7 is a monovalent hydrocarbon radical having from one to forty carbon 
atoms; T has the formula: R 8 Siffl 3 /2, wherein R 8 is a monovalent hydrocarbon radical 
having from one to forty carbon atoms; and Q has the formula: Si0 4 /2- 

19. The glass or plastic article of Claim yl, wherein the silicone compound 
is an ionic or nonionic siloxane alkoylate of the formula: 



the general formula: R l9 -Z- (CnJW(2m-/-R 




wherein each of R 9 " 17 are indepleiidentl/a nlonovalent hydrocarbonyl radical, R 18 is of 



O)^ R 21 , m and n are integers 
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m 



59 
hi 



greater than or equal to 0; j and k are 
proviso that the sum of j+k is great 
NH-, or -NH 2 -; R 19 is a divalent 
hydrogen, alkyl, hydroxyalkyl, an 
arylene, carboxy, alkoxy, halog 
salts thereof, combinations co 
wherein x and y are integers g 
is greater than or equal to 1 . 




rs greater than or equal to 0, subject to the 
or equal to 1 ; Z is H, -O-, -S-, -SH-, -CO-, - 
arbylene radical, R 20 and R 21 are independently 
ndo T amineoxide, cyano, isocyano, aryl, 
f\. haloalkyoxy, sulfo. sulfamo, phophono, 
at/ieast one of the foregoing, and the like; and 
than or equal to 0, subject to the proviso that x + y 



20. The glass or plastic^rtfde of Claim I 7, wherein the plastic substrate 
comprises a material selecte^Krom the group of polycarbonate, cellulose esters, 
polystyrene, polyvin^Kacetate, polyolefins. polyester, and the like. 




1 . A process for forming an anti-fog fi/m, the process comprising: 



applying a coating composition tc/a substrate, wherein the coating composition 
comprises a silicone compound free frgrn ajsujfonic acid functional group, an 
isocyanate, a polyol and a catalyst; an 



crosslinking the coating cor 
crosslinking comprises heating th< 
to form the film. 



(position to form the anti-fog film, wherein the 
substfate to a temperature and for a time effective 



22/ The process acc^ 
comprises the formula: 



>rdiiYg tp Claim 21 , wherein the silicone compound 



M'hDcD'dTeT'tQo 



wherein the subscripts a, c, d,/e 5 f, anc 
limitation that the sum of th# sub 
formula: R l 3 SiOi/2, where/n^ach R 



zero or p positive integer, subject to the 
ts b, d, and f ys one or greater: M has the 
s independently a monovalent hydrocarbon 
radical having from one tc^forty carbon atoms; m' has the formula: R 2 3-h R 3 h SiOi/2 5 

independemly monovalent hydrocarbon radicals having 



wherein each R and R 



£3 



§ 

o 
H 

c 
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from one to forty carbon atoms, and the subscri 
R 4 2 Si02/2, wherein each R 4 is independently a 
having from one to forty carbon atoms; D' has 
each of and R 6 is independently a monocle 
one to forty carbon atoms, and the subscript i i 
wherein each R 7 is a monovalent hydrc/carbon 
atoms; T' has the formula: R s Si03/2./wherein 



pt h is L 2, or 3; D has the formula: 
monovalent hydrocarbon radical 
£ formula: R*YiR 6 iSi02/2, wherein 
hydrocarbon radical having from 
or 2; T has the formula: R 7 Si03/ 2 , 
ical having from one to forty carbon 
s a monovalent hydrocarbon radical 
having from one to forty carbon atams; and C^has the formula: SiC>4/2. 

23. The process according to Cla/m 1 1 , wherein the silicone compound is 
an ionic or nonionic siloxane alkoylate of tne formula: 



,10 



,13 



-SiO-7+Si0j-^SiO^ Si- 



,14 



>16> 



717 



,18 



,15 



wherein each of R 9 " 17 are /independently a/monovalent hydrocarbonyl radical, R'° is of 



the general formula: R 19 /Z- (C m EJ(2m-i )R / 0)j (C n H 2n O)k R \ m and n are integers 
greater than or equal to/u; j an 
proviso that the sum of j+k is/greater 



i2l 



are n 



NH-, or -NH 2 -; R 19 is/a divalent hyrd^car 
hydrogen, alkyl, hydroxyallcyl, amino 



egers greater than or equal to 0, subject to the 
an or equal to 1 ; Z is H, -O-, -S-, -SH-, -CO-, - 
adical, R 20 and R 21 are independently 
, amineoxide, cyano, isocyano, aryl, 



arylene, carboxy, alkoxy^raloge, 
salts thereof, comb/nati 
wherein x and y aye integers greate 
is greater than orjequay to 1 



loalkyl, haloalkyoxy, sulfo, sulfamo, phophono, 
tSmpri^ing at least one of the /oregoing. and the like; and 
than or equal to 0/Subjecl to the proviso that x + y 



24. 



composition to brm 



lie pi Dcess accordin 




im 21, wherein crosslinking the coating 



he anti-fog film comprises heating the substrate to a temperature 



of about 20°C tdaboAt 150°C. 
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25. The process according to Claim 2 1 , wherein the substrate comprises a 
polyester, a cellulose ester, a polycarbonate) a polystyrene, a polyvinyl acetate, a 
polyolefin, and combinations comprising at Beast one of the foregoing. 

26. The process according to Clftim 2 1 , wherein the polyol comprises a 
Dolycarbonate polyol. 

27. A glass or pL&stic article having an anti-fogging surface comprising: 
a glass or plastic substrate; and 

an anti-fog coating disposed on At least one surface of the substrate, the anti- 
fog coating comprising/a crosslinked fxjin formed from a silicone, an isocyanate, a 
polyoi and a catalyst. 

28. * The glass or plastic/article of Claim 27, wherein the silicone compound 
comprises the formula: 

M^DcDjTeT'iOo, 



wherein the subscripts a, c, d,/e, f, a 
limitation that the sun of the suhsd 



idjj^ffe zero or a positive integer, subject to the 
ipts b. d. and f is one or greater; M has the 



formula: R' 3 SiOi/2, whereMeach R 1 is independently a monovalent hydrocarbon 



radical having from o 
wherein each R 2 &nd I L 
from one to forty carbim/atoms, anc 



R 4 2 Si02/2 ? wherein eafcli R 4 is independently a monovalent hydrocarbon radical 



/ 9 ~\ 

to/forty carbon atoms; M' has the formula: R~;,.h R h SiOi/2, 

e indeperdently monovalent hydrocarbon radicals having 

the subscript h is 1, 2, or 3; D has the formula: 



having from one^to fo 
each of R ? and R 6 is in' 
one to forty carbon at6 
wherein each R 7 is a m 



carbon atoi 
dependently a 
ns. and the sul: 
onovalent hydn 



atoms; T' has the formula: R 8 Si03/2, wh 



having from one to f )r y carbon atoms; and Q has the formula: Si0 4 /2- 




la: R 5 2 -iR 6 iSi0 2 /2, wherein 
arbon radical having from 
; T has the formula: R 7 Si03/2, 
I having from one to forty carbon 
s a monovalent hydrocarbon radical 
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4 



29. The glass or plastic article o£ 
is an ionic or nonionic siloxane alkoylat 



P 
O 

ru 

m 

m 



ru 



wherein each of R 9 " 17 are ind 
the general formula: R 19 -Z- 
greater than or equal to 0; j 
proviso that the sum of j 
NH--,.or -N-H 2 -;-R l9 is-a* 
hydrogen, alkyl, hydroxy, 
arylene, carboxy, alkoxy, 
salts thereof, combinatio 
wherein x and y are inte^er^ gr 
is greater than or equal t 




. wherein the silicone compound 
uila: 



monovalent hydrocarbonyl radical, R is of 
2U 0)j (C n H2nO)k R 2I ; m and n are integers 

greater than or equal to 0, subject to the 
or equal to 1 ; Z is H, -CK -S-, -SH-, -CO-, - 
rdocarbyltMie^T^Wcai, R 20 and R 21 are independently 
lino, amido. amineroxide, cyano, isocyano, aryl, 
*e'n, haloalkyl. haloalkyoxy, sulfo. sulfamo, phophono, 
ising at leasrone of the foregoing, and the like; and 
tharnar equal to 0, subject to the proviso that x + y 



30. The gla^ or plastic article of Claim 27, wherein the polyol comprises a 
polycarbonate polyol. 
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